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INTERNATIONAL PRELIMINARY REPORT 

ON PATENTABILITY UIW,,NARY HEPOR T International application No. 
PCT/EP2004/006805 



Box No. I Basis of the report 



1 - M£»lM3K£? 00 ,he ' ntema " oral ox*™™ " <•» "-Wiuw'ln which I was 

□ international search (under Rules 12,3 and 23 1(b)) 

n Sf S5 ,on ? f th ? in , ternatfonal application (under Rule 12.4) 

□ international preliminary examination (under Rules 55,2 and/br 55.3) 

* (replacement sheets ^ 

Won as "originally Bled" and are n^^^ 14 aro referred to in this 



Description, Pages 
1-43 



as originally filed 



Sequence listings pert of the description, Pages 
1-23 as originally filed 

Claims, Numbers 

.1*23 

reCBive <* on 29,08.2005 with letter of 26.08.2005 

Drawings, Figures 

1-22 

as originally filed 

* a sequence listing andfcr any related table< S ) - see Submental Box Relating to Sequence Ust.no 

□ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsA'ge 

□ the sequence listing (specify): 

□ any table(s) related to sequence fisting (specify): 

had ??b3?!% to this report and listed be.ow 

Supplemental Box (Rule 70.2(c)). considered to go beyond the disclosure as filed, as indicated In the 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

Q any table(s) related to sequence listing (specify* 

* If item 4 applies, some or all of these eh— 

J.± or these sheets may be marked "superseded. « 



Form PCT4PEA/409 (January 2004) 



«iv. uco 0, 4/10 
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International application No. 
PCT/EP2004/006805 



apgliSbSitv Non - estab,ishmeot of "P'" 10 " with regard to novelty, Inventive step and industrial 



□ the entire international application, 
S claims Nos. 9-12 (completely) and 17-23 (partially) 
because: 

° Sfuld foSlf ClaimS N ° S - are SO ,nade ^tely supported by the description that no meaningful opinion 

13 bESSF™* S6arCh reP ° rt haS bee ° estab » s ^ for the said claims Nos. 9-12 (completely) and 17-23 

D KfiSA^^ « St,n9 d ° eS not —P'^with the standard provided for in Annex 

the written form □ has not been fumished 

□ does not comply with the standard 
the computer readable form □ has not been fumished 

' • a does not comply with the standard 

O See separate sheet for further details 
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Box No. IV Lack of unity of Invention 



1 . H In response to the Invitation to restrict or pay additional fees, the applicant has- 

□ restricted the claims. 
IS) paid additional fees. 

□ paid additional fees under protest 

□ neither restricted nor paid additional fees. 

2 - ° with and chose, according to 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1 , 13.2 and 13.3 

□ complied with. 

S not complied with for the following reasons: 
see separate sheet 

4. Consequently, this report has been established in respect of the following parts of the international application: 

□ all parts. 

H the parts relating to claims Nos. 1 -6, 1 3-1 6 (completely) and 1 7*23 (partially) . 



a P ° p X Kca^ ^gtt^"^ ^ntive step or industria, 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (JA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



2. Citations and explanations (Rule 70.7): 
see separate sheet 



1-8, 13-16 (completely), 17-23 (partially) 

1-8, 13-16 (completely), 17-23 (partially) 
1-8, 13-ie (completely), 17-23 (partially) 
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Supplemental Box relating to Sequence Listing 



Continuation of Box I, item 2: 

a. type of material: 

B a sequence listing 

□ table(s) related to the sequence listing 

b, format of material; 

13 in written format 

H in computer readable form 
a time of filing/furnishing: 

H contained in the international application as filed 

El filed together with the international application In computer readable form 

□ furnished subsequently to this Authority for the purposes of search andfcr examination 

□ received by this Authority as an amendment on 

3. Additional observations, If necessary: 
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INTERNATIONAL PRELIMINARY , nte +I , 

REPORT ON PATENTABILITY International application No. 

(SEPARATE S HEET) r,™^„ 
3 ' PCT/EP2004/0QRRng 

^ «nn!>S l0n °°T PrOViSi ° n ° f 6i9ht Separate P°'ypeptides from the coffee plant 
The app .cat.on ascribes protease or protease inhibitor activity to these proteins althouqh it 

ZnlnT: W the ,? PP,,Cant arrives * ™* assumption, as n^chJ^iSX 
loffl « ^ a " gnments are P rovlded - The intention of the application is to infTenoe 
coffee flavour through manipulation of the genes encoding these proteins. 

Re Item III 

a^ a b a c hm9,rt of opinion wHh re9ard ,o nove,,y - ,nvenMve •** -« to***** 

111.1 The Applicant has elected not to pay additional search fees for Invention III as defined 
below under IV.2 <c,a>ms 9-12, pertaining to a polypeptide cormsponl^o SBQ To NO 

» no op,n,on re9ard,n9 novsKy or '~ -•«> » ~ £ 

Re Bam iv 

Lack of Unity of Invention • • 

I V.1 The application seeks protection for eight separate polypeptides and their com*-™*-, 
P« S o«desTwo of to polypeptides have been nominated a cyste IS 

and 16) and two are apparently related aspartlo endoproteinases (SEQ ID NOs 6 and 
polypeptides does no. have any disenable JRTZ£SZ£2ZSFZ& 

,en*t ° n " Umber Q9ARH °' 73% ,den,lcal to SE « 10 NO. ,0 *er entire 

-her through aochemloa, tests or by 

Fomr, PCT/Ssparate Sheet/409 (Sheet 1) (EPO-January 2004) 
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S2£^^ A,thOU9h SeqU$nCe all ~s are given for SEQ ID 

use, as a technic., feature in ^C^cST* 8 ^ 
between the 6 c^J^i^TJl ~ "J""—- S «"»"» 



SEQ ID 
NO. 


16 


14 


12 


10 


4 


2 


2 


28 


3 


4 


6 


7 


100 


4 


10 


9 


26 


30 


100 




10 


5 


14 


37 


100 






12 


12 


22 


100 








14 


6 


100 










16 


100 













— n,„g and examining L ^ J^STE^T"^ ** hW ** 1 
up into the toiiowing tour distinct inven Jns r^^e*:^ ^ iS 

Invention I (claims 1-4 (completely), 17-23 (partially)) 
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INTERNATIONAL PRELIMINARY lrtfoma ,. , ,. 

REPORT ON PATENTABILITY international application No. 

^SEPARATE SHEET) . PCTygPgOOj^DOgggs 

Invention II (claims 5-8 (completely), 17-23 (partially)) 

iH^'fh^f enC ° dln9 SEQ ' D N °' 4 ' 10 ' 12 or 14 or Polypeptides at least 80% 
.denfcal thereto, vectors, transformed calls and a method for modulating coffee flavour 

Invention III (claims 9-12 (completely), 17-23 (partially)) 

themtflT T°1 n9 S t Q ' D NO ' 9 ° f 8 ° r P 0, yP*P^ ^ reast 70% identical 
thereto, vectors, transformed cells and a method for modulating coffee flavour. 

Invention IV (claims 13-16 (completely), 17-23 (partially)) 

Polynucleotide encoding SEQ ID NO. 16 or polypeptides at least 70% identical thereto 
vectors, transformed cells and a method for modulating coffee flavour 



Ete Item v 



Reasoned statement under Rule 66.2(a)(ii) with regard to novelty inventive „, 
■ndustria, appoint* citations and explanations supporting sucS stTmem ' 

V.1 Reference is made to the following documents: 

D1: DATABASE EMBL [Online] 29 April 1994 (1994-04-29) NONG V PT a. 
XP0022695S0 retrieved from EBI accession no. EMbI. Database^ccess^on^! 

' Sp^^^h 1 ^ 1 M& ^ h 2002 ^-03-01), YAMADA.K.ETAL • 

Q6WS0 ^ fr ° m aCCe55ion no " UN,PR T database accession no." 

□3: MARRACCINI PIERRE ET AL: "Molecular cloning of the comp.ete 11S seed 

x^^4et™ sn:o98v 9 S n °' 4 ' Apri ' 1999 (1999 - 04 '' paaes 273 -^ 

D4: LEROY T ET AL: "GENETICALLY MODIFIED COFFEE PLANTS FyPR^o.K,^ 

pages 382-389, XP001002322 ISSN- 0721-7714 ' 
D5: WO 02/04617 A (KOCHHAR SUNIL ;NESTLE SA (CH) ; BUCHELI PETER (FR); 
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D6: 



D7: 



D8: 



D9: 



International application No. 
PCT/EP2004/006aQ5 



LALOI MARYSE (F) 17 January 2002 (2002-01-17) 

^TllIratTa?^ S o UNIL ;NESTLE sa < ch >' hansen c arl er,k 

(OH), JUILLERAT MA) 30 May 2002 (2002-05-30) 

LING J-Q ET AL: "Cloning of two cysteine proteinase genes, CysP1 and CvsP2 

USPOP-AAFAftPoi n-,t-,h«« A - iBineveq rrom tBi accession no. 

r%A-rA Database accession no. AAE48221 

DATABASE Geneseq [Online] 17 October 2000 (20on mi7\ «a, ^ 
thaiiana protein fragment SEQ ,D NO: 

access.cn no. GSN-.AAG30665 Database accession no. AAG30665 



V.2 Novelty - Art.33(1) and (2) PCT: 



2.1 



Invention I (claims 1-4 (completely), 17-23 (partially)) 

ana no sequences could be found 



SEQ 
ID NO. 


Length 


Prior Art 


Length 


% Sequence 
Identity 


Overlap 


1 


1543 rit 


D1.-Z32795 


1441 nt 


75.5% 


702 nt 


2 
2 


397 aa 
397 aa 


D2: Q8VYS0 
D9: AAG30665 


367 aa 
277 aa 


70.1% 
73.8% 


380 aa 
287 aa 



"""""^ " < c,aims 3-S (completely), 17-23 (partlallv« 

The suo/ec. matter of claims 5-8 Is r,ove, in llgh. c, Sr. Sequences 80% or more 
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International application No. 
PCT/EP2004/0Ofi«nK 



identical to SEQ ID NO. 10 are not described in the prior art. 



SEQ 
ID NO. 


1 1 y ill I 


Drift v Aa-t 

iTIOr Art 


% Sequence 
Identity 


Overlap 

(parent:prlor art) 


4 


139 aa 








10 


98 aa 


Q8VX72 


72.2% 


1-90:1-90 


10 


98 aa 


D7: Q9ARH0 


73.2% 


1-98:1-98 


10 


98 aa 


Q9M4Q4 


68.4% 


1-98:1-101 


12 


124 aa 


e> | 






14 
i relevant 


119 aa 


0 







2.3 



Invention IV (claims 13-16 (completely), 17-23 (partially)) 

The subject matter of claims 13-16 appears to be novel in light of the cited prior arts 
D7 discloses a polypeptide which is 70.6% identical to SEQ ID NO. 16 over its entire 
length. The claims are directed to sequences sharing 80% or sequence Identity however 
The sequences disclosed at the time of filing with the highest degree of identity to those 
of the application are as follows: 



SEQ 
ID NO. 


Length 


Prior Art 


% Sequence 
Identity 


Overlap 

(parent:prior art) 


16 


359 aa 


D7: Q7X750 


70.6% 


1-359:1-362 


16 


359 aa 


CYSP_VIGMU 


69.8% 


1-359:1-362 


16 


359 aa 


D8: AAE48221 


69.8% 


1-359:1-362 



2.4 None of the anticipated sequences are disclosed as being used in modulating coffee 
flavour. Accordingly, claims 1-8 and 23 appear to be novel in light of the cited prior art. 



V.3 Inventive Step - Art.33(1) and (3) PCT: 
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(SEPARATE SHEET) PCTjEPgOO^QOgeOS 

3.1 Although the cited prior art does not disclose a solution to the technical problem of 
modulating coffee flavour precursor levels, the application is not considered to have 
demonstrated inventive step. The Applicant states on page 3 of the description that 
differences exist in the levels and amounts of the major storage proteins in green coffee 
and that small differences exist between the storage proteins of immature and mature 
coffee beans, which have different flavour qualities, the link between the two is not 
conclusively made, though evidence exists which suggests that altering amino acid 
concentrations in foods may affect flavour, for example In coffee, through the Maillard 
reaction (Fay and Brevard 2005: 24:487-507; mentioned by the Applicant). 
However, it is not clear that the claimed polypeptide can directly or indirectly affect either 
the levete of the said storage proteins or amino acids and thus the flavour of the resulting 
beans. Because the activity of the claimed proteins has not been established by the 
Applicant, the application is not considered to disclose a method of altering the levels 
of proteins, peptides and amino acids that might result in a flavour change 



1 ! P t0 be acknowled 9 ed ' E *aminer * obliged to satisfy him or 

?r 11 1 VS teChniCa ' Pr ° b,em has indeed been solve d by the application 
in suit. As th,s cannot be said to be the case, inventive step is not acknowledged 

Re Item VII 

Certain defects in the international observation 

1 ^H a ^ C H ti0n !f CkS ! UPP ° rt fr ° m thS descri P t(0 "- The eight polypeptide sequences 
disclosed have been designated as cysteine proteinases (SEQ ID NOs 2 and 16) 
cysteine proteinase inhibitors (SEQ ,D NO. 4, 10, 12 and 16) and two a P ^ntl^«ated 
aspartic endoproteinases (SEQ ID NOs. 6 and 8). However, the appLtion fa S to 
md.cate how the function of these proteins were determined in the absence o any 
b,ochem,ca evidence to this end. The application is therefore not considered to fulfil Z 
requirements of Article 5 PCT. 



The claimed invention is not sufficiently disclosed for the skilled person to be able to 
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INTERNATIONAL PRELIMINARY lntema , . „ , 

REPORT ON PATENTABILITY International application No. 

(SEPARATE SHEET) PC T /EP2004/nn^ 

modulate coffee flavour precursor levels. The Applicant speculates that Introducing the 
genes provided which encode the eight polypeptides into coffee plants will influence the 
flavour of the resulting coffee. There is no evidence provided in the application that 
III^TrlldtJ^^ 0 " ° redib,e ' ^ description ratner ind!cate s that this is 
The Applicant speculates on page 3 that the proteases and protease inhibitors of the 
application will alter the amino acid and small peptide composition of the beans but 
there are apparently no reports directly linking specific levels or ratios of amino acids and 
h gh or low flavour qualities. Also no association between these storage protein 

t*ZTZ*T h f ^ n ° ted ' and oun » n * no c,ear evidence's s 

^tirLn r«° 9S Se6n f ° r . thS C ° ffee St ° ra9e P rotelns " or ° ther ^ajor green bean 
proteins, and the flavour qualities of coffee. 

Against this backdrop, the Applicant provides a number of proteases and protease 
nh.brtors and claims a method for altering coffee flavour without indicating (a) whether 
these enzymes actually do play a role in flavour development, (b) how the f lavour ts 
ultimately altered by these proteins and © what promoters to use fo ™ ^ alte^on of 
flavour ,n terms of tissue specificity, stage specificity and expression levels 

ZlTni Vk* th ? APPHCant ° an be Sald t0 haVe done is to expression 
levels of the various proteins between over time and between a mmblemandC 

canephora. However, no correlation is made between expression levels and oaitfcubr 

beL U In qU : ,itieS them " "° indlCati ° n the diff ™ h ZouToZ Z or 
between speces-are caused or influenced by these proteins. Regarding the promoter 
the application cftes a paper by Leroy et a,, from 2000 in which coffee Is SeTed wfth 

XT D r C ° n ^ ° f ^ CaMV Pr ° m0ter ' but there do »<* a PP^ to be any na^ve 
coffee promoters used in the art. * " mlve 

There is further no worked example teaching the skilled reader how the claimed 
nvention can beet be carried out (Rule S.1(a)(v) PCT). There is clean^ a cheem 0 f 

me Tm°H ** ^ C ' 08Ure °' *" appl,ca,lon and •» P<°<x***» hvemion ma 

the skilled person would not be in a position to span without consderX 

expenmentatton and inventive energy. The description states on page 6 th~^ ^ 

of the present invention is to improve the flavour quality of coffee.' The appteaSon S 

ArtSfs Tot P "" n h ° W '° * *' s and *> ZEZZiS 
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SUGGESTF.n p«»^f SED g.AIMfe 

' • ^""^ P0,3 "" K,e °' i * — I— • • sequence encoding . polypcpti(fc 

and the ».» actd sequence of SBQ ID No. 2 have a, IaBt 70%. preferably at ,L ,0% 
sequence identily based on the Clustal W alianmen. m..h^ .1 ' 

2 ' Tl° ,ynU0, T' i<ie0fC,ai,n '■—-^acidset.uenceo f«.e po.vpe^e and 
the am.no actd sequence of SEQ ID No. 2 have a, lea,. preferebly a, leL W 

3 ssss :rr ■— — 

4, The polynucleotide of Claim 1 wherein th,» ™i 
» sequence of SEQ ,D No. 2 "» ^ 

5 ' hTvW^ P ° lynUC " !0,ide ■ • — «.«nce encoding a polypeptide 

having oya«e,„e pre tttoase inhibilor ^ wherdn ^ ^J^* 

polypeptide end the amino acid sequence selected ft™, «. ""P"** of the 

25 Nos 4 to 12„d,ai. . q selected from the group consisting of SEQ ID 
Nos. 4. 10, 12 and 14 have a« least 80%. sequence identity baaed on the ClustalW 
absent method, or the consent of the nucleotide sequence. whe^T 



i 
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7. The polynucleotide of Claim 5, wherein the nucleotide sequence comprises the nucleotide 
sequence selected from the group consisting of SEQ ID Nos. 3, 9, 11 and 13. 

8. The polynucleotide of Claim 5, wherein the polypeptide comprises the amino acid 
sequence selected from the group consisting of SEQ ID Nos. 4, 10, 12 and 14. 

9. An isolated polynucleotide comprising a nucleotide sequence encoding a polypeptide 
having aspartic endoproteinase activity, wherein the amino acid sequence of the 
polypeptide and the amino acid sequence selected from SEQ ID No. 6 or 8, preferably 
SEQ ID No. 8, have at least 75%, preferably at least 80%, sequence identity based on the 
ClustalW alignment method, or the complement of the nucleotide sequence, wherein the 
complement contains the same number of nucleotides as the nucleotide sequence, and the 
complement and the nucleotide sequence are 100% complementary. 

10. The polynucleotide of Claim 9, wherein the amino acid sequence of the polypeptide and 
the ammo acid sequence selected from SEQ ID No. 6 or 8, preferably SEQ ID No 8 
have at least 85%, preferably at least 90%, optionally at least 95%. sequence identity 
based on the ClustalW alignment method. 

11 . The polynucleotide of Claim 9, wherein the nucleotide sequence comprises the nucleotide 
sequence of SEQ ID No. 5 or 7, preferably SEQ ID No. 7. 

12. The polynucleotide of Claim 9, wherein the polypeptide comprises the amino acid 
sequence of SEQ ID No. 6 or 8, preferably SEQ ID No.8, 

1 3. An isolated polynucleotide comprising a nucleotide sequence encoding a polypeptide 
havmg cysteine proteinase activity, wherein the amino acid sequence of the polypeptide 
and the amino acid sequence of SEQ ID No. 1 6 have at least 80% sequence identity based 
on the ClustalW alignment method; or the complement of the nucleotide sequence 
wherein the complement contains the same number of nucleotides as the nucleotide 
sequence, and the complement and the nucleotide sequence are 100% complementary 



2 

AMENDED SHEET 



Printed: 2 1-00-2005 ! 'At .... .,,„ 

• Eepo40^8dS 

•he *»,„„ acd sc que „o e of SEQ ID No. ,o have .« Uas, s 5% , pKferably a , 90% 

nucleotide sequence of SEQ ID No. 15. 

1 6. The polynucleotide of Claim 1 3, wherein the polypeptide comprises the amino acid 
sequence of SEQ ID No. 16. 

10 

17. A vector comprising the polynucleotide of any one of Claims 1 to 16. 

^ Claims 1 to 16 operably linked to a regulatory sequence. 

19. A method for transforming a cell comprising transforming a cell with th„ . , 

of any one of Claims 1 to 16. 8 W1 * *■ P^^otide 

2o 20. A cell comprising the non-native recombinant DNA construct of Claim 18. 

preferably a coffee cell. ' 
22. A transgenic plant comprising the cell of Claim 20 or 21. 



25 



23. A method for moduhtlng eoffee flavour procorsor .eve ls in green coffee gn^ fte 
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